Recent attempts to generalize the classical Onsager theory of nematic ordering to finite-density systems of finite-length hard convex bodies are related and compared. It is pointed out that, although good results can be obtained in three-dimensions (3D), in two dimensions (2D) the underlying factorization approximation of the radial and angular variables always implies a second-order isotropic-nematic transition instead of the crossover from a weakly first-order transition to a continuous (Kosterlitz-Thouless) Let P=F/Vp denote the intrinsic Helmholtz free energy (F) per particle of a system whose local density averaged over the volume V is p. This free energy P can always be split into an ideal part (P;z) and an excess contribution (P,") as P= P;a+/, "where (1) as the thermal wavelength to the power D. The total free energy can then be obtained by adding to P the contribution of the external field which confines the system to the volume V and eventually destroys some of the symmetries of the underlying Hamiltonian.
It has been shown recently that the positional freezing of hard-sphere (HS) systems can be adequately described within the eff'ective-liquid approximation (ELA) to the density-functional theory (DFT) of nonuniform systems [1] . Although it has also been shown that the extension to softer potentials is not straightforward [2] , it can be hoped that for hard-core interactions a similar approach can still be used for the orientational freezing seen in recent simulation studies [3, 4] . A number of such studies have in fact already been performed [5 -12] . It is the purpose of this Brief Report to point out (i) the relation between some of these recent attempts and the DFT of freezing within the ELA and (ii) a fundamental difhculty in the two-dimensional (2D) version of these theories.
Let P=F/Vp denote the intrinsic Helmholtz free energy (F) per particle of a system whose local density averaged over the volume V is p. This free energy P can always be split into an ideal part (P;z) and an excess contribution (P,") as P= P;a+/, "where PP~fp] = f dx p(x) [ 
where we took already into account that for the translationally invariant I and X phases the direct correlation function (DCF) of (2) can be written as c(x, x')=c(r -r', u, u'). The DFT of these phases can then be completed by parametrizing h(u) in terms of known functions [11] and minimizing P with respect to these (order) parameters for a given DCF. The latter function is however not known and diferent strategies can be followed in order to approximate its contribution to (4 cI (r;u, u;p)=cH~P UO a(r;u, u') (6) where r=r/~r~, and pvo is the packing fraction. Using (5) and (6) in (4) we obtain an expression for the excess ly proposed by Tjipto-Margo and Evans [12] . Or, one can expand the DCF around that of an isotropic reference fluid as proposed by Singh and Singh [5] , and Marko [7] in which case the isotropic reference fiuid DCF can be computed numerically from a known integral equation as proposed by Perera, Patey, and leis [9] . Finally 
where
is the reduced excluded volume of two HCB of fixed orientations u and u'. Notice that (7) is at once of the generalized Onsager form from which the classical Onsager theory [13] can be recovered by putting the radial bracket of (7) [3] . Here i)i = plvo denotes the packing fraction of the isotropic phase, b i) = i)~-gl, P* =Ppvo the reduced pressure, p, ""=Pp, ," the reduced excess chemical potential, and q = (P2(cos8) ) the quadrupole moment of the angular distribution of the nematic at coexistence. All the theoretical results have been obtained using the Carnahan-Starling HS equation of state [6] for QHs(7) l, the Maier-Saupe one orderparameter approximation [6] for h(u) and the Berne-Pechukas approximation [6] for the overlap distance o. (r;u, u') (rescaled in such a way as to restore the exact second virial coefficient [4] Eq. (12) Eq. 
If, on the contrary, we impose the self-consistency on the radial part only, we obtain P[A,h ] = Xp, and (7) reduces to
instead of (9) . Notice that (12) is identical to the expression proposed by Lee [8] on the basis of a scaling argument while (9) is identical to the expression proposed by HoJyst and Poniewierski [10] within the smoothed density formalism of Tarazona [15] . Both expressions are thus closely related to the DFT within the SCELA approximation. In the low-density limit, QHs(g) = g/2, and both (9) and (12) become identical to the original Onsager expression [13] . For higher densities, QHs(g) has been implemented differently by different authors [8, 10] but we find that for any given HS equation of state the results obtained from (12) are always superior to those of (9) . An example of the agreement between (9) and (12) and the computer simulations [3] is given in Table I . It is interesting to observe that both (9) and (12) and the one order-parameter approximation for h(u) proposed elsewhere [11] [and which was used here to test (9) and (12) [17) . The resulting (D =~) phase diagram is shown in Fig. 1 . It can thus be expected that the numerical results obtained from (9) and (12) will improve with increasing D values. One obvious defect of (9) and (12) results from their exact oblate-prolate symmetry, directly induced by the corresponding property of V,"(u u'), while this symmetry is only approximately born out by the simulations [3] . The major defect of (9) and (12) however is that for D =2 they always predict a continuous I-1V transition while the simulations of Cuesta and Frenkel [4] show a crossover from a weakly firstorder transition to a continuous (Kosterlitz-Thouless) transition. Indeed it can be shown theoretically, by extending [16] the bifurcation analysis of Kayser and Raveche [18] to (9) and (12) , that whenever the radial and angular parts of the excess free energy factorize the resulting transition is second order. This property results [4] . The approximations are the same as in Table I: a one order-parameter approximation [11] for h (u), the reduced Berne-Pechukas contact distance [4] , and the hard-disk equation of state used in Ref. [11] . The superiority of Eq. (12) is seen from the fact that for k =2 the I-N transition is again predicted to occur well above the isotropic-solid transition of the simulations (with the latter preempting the former). This time, however, the numerical agreement is rather poor pointing to a more complex relation between the radial and angular variables for D =2 than the simple factorization assumed here.
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Eq. (12) Eq. (9) -0 here, and elsewhere [11] ,from the close analogy between these generalized Onsager theories and the original Onsager [13] theory which also predicts [18] a continuous transition in D=2. Finally, the quantitative results obtained from (9) and (12) 
